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ABSTRACT 
Hypoplastic coronary artery disease (HCAD) is a rare condition that may lead to myocardial infarction (MI) and 
sudden death. We discovered HCAD in a young man who developed chest pain after heavy drinking and who 
was found to have suffered an MI. His ECG showed ST-segment elevation with Q waves in the anterior leads, 
and echocardiography revealed apical dyskinesia with moderate left ventricular (LV) dysfunction. Coronary an-
giography showed hypoplasia of the left anterior descending (LAD) artery. 
99mTc-tetrofosmin-gated myocardial 
perfusion scintigraphy showed a large, fixed perfusion defect in the anteroseptal and apical segments. Sixty-four-
slice cardiac CT and cardiac MR imaging demonstrated thinning of the apical wall with calcification and delayed 
enhancement, supporting the diagnosis of long-standing MI. The patient was discharged symptom-free on medi-
cation for ischemic heart failure two weeks after admission. Although HCAD is very uncommon, it should be 
considered in children and young adults who suffer MI or sudden cardiac death. (Korean Circ J 2009;39:163-167) 
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Introduction 
 
Hypoplastic coronary artery disease (HCAD) refers to 
congenital underdevelopment of one or more epicardial 
coronary arteries or their major branches with greatly 
decreased luminal diameter or length.
1-3) HCAD has 
rarely been documented in living patients, and it is 
associated with a high rate of sudden death and poor 
outcome.
1-7) We report a case of HCAD in a young man, 
which was discovered after the patient suffered a myo-
cardial infarction (MI). 
 
Case 
 
A 20-year-old man presented to the emergency de-
partment with two hours of persistent substernal chest 
pain, which started after heavy alcohol consumption. 
He had experienced dyspnea on exertion for the past 
two years. He was a seven pack-year smoker, but he had 
no other significant clinical history. Initial physical ex-
amination was normal, and ECG showed ST-segment 
elevation with Q waves in the anterior precordial leads 
(Fig. 1). Cardiac enzymes were normal, and echocardio-
graphy showed a dilated left ventricle (LV) with apical 
dyskinesia and moderate LV dysfunction (EF=33%). 
Emergent coronary angiography showed no athero-
sclerotic lesion, but did reveal hypoplasia of the mid-to-
distal left anterior descending (LAD) artery without 
compensatory collateral vessels supplying the apex (Fig. 
2). A myocardial bridge was noted at the mid-LAD. The 
other coronary arteries were unremarkable and of nor-
mal size. A posterior branch of the right coronary artery 
(RCA) supplied the inferior aspect of the interventricular 
septum (Fig. 3). Intracoronary infusion of nitroglycerin 
did not change the diameter or the morphology of any 
of the coronary arteries (Fig. 4).  
A stress test with 
99mTc-tetrofosmin-gated myocardial 
perfusion scintigraphy showed a large, fixed perfusion 
defect involving the anteroseptal and apical segments 
(Fig. 5). Sixty-four-slice cardiac CT demonstrated hypo-
plasia of the LAD in its mid-to-distal portion (Fig. 6) 
and showed focal thinning of the LV wall at the apex, with 
calcifications suggestive of long-standing MI (Fig. 7).  
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No associated anomalies, such as a single coronary os-
tium, an atretic coronary ostium, or a high takeoff posi-
tion, were found. Similar findings were observed on 
cardiac MR imaging with delayed enhancement (Fig. 8). 
The final diagnosis was anterior MI due to HCAD. The 
patient was discharged on medication for ischemic heart   
Fig. 1. ECG on admission showing ST-segment elevation and Q waves in the anterior precordial leads. ECG: electrocardiogram.
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Fig. 2. Left coronary artery angiograms showing a hypoplastic mid-to-distal left anterior descending coronary artery (arrows). A: left 
anterior oblique view. B: right anterior oblique view. 
A  B 
Fig. 3. Right coronary artery angiograms showing right dominant coronary artery circulation, with a posterior descending artery supplying
the inferior aspect of the interventricular septum. A: left anterior oblique view. B: right anterior oblique view. 
B A  
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Fig. 4. Left anterior oblique view of the left coronary artery showing hypoplasia of the left anterior descending artery (arrows). Intracor-
onary infusion of nitroglycerin did not change the diameter, excluding the presence of vasospasm. A: before infusion of nitroglycerin. B:
after infusion of nitroglycerin. 
B  A 
Fig. 5. 
99mTc-tetrofosmin-gated myocardial perfusion scintigraphy showing a fixed apical and anterior defect. Three perfusion polar maps
(from left to right: stress, rest, and reversibility) show extent and severity of perfusion defect. 
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failure (aspirin, clopidogrel, carvedilol, ACE inhibitor, 
aldosterone antagonist, and a nitrate) 14 days after ad-
mission. 
 
Discussion 
 
The diagnosis of HCAD is usually made if there is an 
obvious difference in the size of the lumina of the main 
branches of the coronary arteries or if the length is mark-
edly decreased.
4)5) There are two groups of hypoplastic 
coronary arteries: those that occur in association with 
other abnormalities and those that occur in isolation. 
The majority of the reported cases are isolated and are 
often diagnosed at necropsy.
1)2) In living patients, the 
Fig. 6. Cardiac CT angiography demonstrating hypoplasia of the left anterior descending artery in its mid-to-distal portion (arrows). A:
three-dimensional volume rendering image, left anterior view. B: curved multiplanar reformatted image, left posterior view. 
A  B 
Fig. 7. Contrast-enhanced cardiac CT scans showing thinning of the apical wall of the left ventricle with calcifications (arrows), sug-
gestive of long-standing myocardial infarction. A: four-chamber view. B: two-chamber view. C: short-axis view. 
C  B  A 
Fig. 8. Contrast-enhanced magnetic resonance images showing diffuse thinning and aneurysmal dilatation of the apical wall of the left 
ventricle with delayed enhancement (arrows), suggesting old myocardial infarction. A: four-chamber view. B: two-chamber view. C: short-
axis view. 
A  B  C  
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diagnosis is made using coronary angiography.
6)7) 
HCAD often manifests as sudden death, especially in 
young adults and athletes.
1-3) It is unusual to see a pa-
tient with MI and isolated HCAD diagnosed on cor-
onary angiography, as was seen in this case. His MI and 
presenting symptoms may be attributable to coronary 
artery spasm caused by autonomic and/or endothelial 
dysfunction at the hypoplastic site.
8) A milking effect at 
the myocardial bridge might also have occurred in our 
patient. In order to document the presence of spasm, an 
ergonovine or acetylcholine challenge might be necessary. 
Intravascular ultrasonography during the evaluation of 
coronary spasm could be of use in excluding atheroscle-
rotic coronary obstructive disease. These tests could have 
been helpful in our patient, with respect to elucidating 
the causal relationship between HCAD and MI. However, 
unlike the effort-related ischemia typical of fixed ob-
structive lesions, ischemia associated with coronary anom-
alies is not always reproducible. It usually occurs under 
inconsistent or exceptional clinical conditions, such as 
extreme exertion.
9-14) Furthermore, it remains controver-
sial whether coronary anomalies may predispose to ob-
structive atherosclerotic disease independent of the pres-
ence of atherosclerosis risk factors.
15) Thus, difficult 
though it is to uncover the exact mechanisms involved, 
HCAD could be reasonably understood to have induc-
ed MI complicated by heart failure in this otherwise 
healthy young man.   
Heart transplantation may be indicated in patients 
who develop ischemic cardiomyopathy with end stage 
heart failure. Implantable cardioverter-defibrillator (ICD) 
therapy can also be considered for patients who have 
post-MI heart failure, because sudden death is a frequent 
issue in individuals with this coronary anomaly.
16) Given 
that our patient had chronic stable heart failure and 
there was no evidence of persistent myocardial ischemia 
on the myocardial perfusion scan, periodic ECG and 
Holter monitoring were planned in lieu of prophylactic 
ICD therapy.
17)18) 
In conclusion, HCAD is a rare congenital anomaly 
predisposing to MI and sudden death. A high index of 
suspicion should be exercised for the possibility of HC-
AD in children and young adults who present with MI 
and/or sudden cardiac death. 
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